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1
STRAW ATTACHING APPARATUS

FIELD OF THE INVENTION

The present mnvention relates to a straw attaching appa-
ratus for attaching straws to beverage-filled sheet bags, and
to a method of attaching straws to beverage-filled sheet bags.

BACKGROUND OF THE INVENTION

When 1n an automatic beverage filling system a straw 1s
to be attached to the filled sheet bags at the end of the
process, the straw being usable for withdrawing the
beverage, a straw attaching apparatus 1s used for such a
purpose. To this end, a generic apparatus comprises a
transportation means with the help of which the beverage-
filled sheet bags are transported to the straw attaching point.
The straws are fed 1n the form of a continuous stripe to the
beverage-filled bags. The straws of such a stripe are nor-
mally oriented in a direction perpendicular to the direction
of transportation and are connected to a tape. Before the
straw 1s attached to the beverage-filled sheet bags, the tape
1s severed or detached. A pressing means presses the 1solated
straws to the beverage-filled sheet bags. The straw 1s e.g.
held by an adhesive on the beverage-filled bag, the adhesive
having been applied to the bag beforechand. The individual
straws may be enclosed 1n protective covers.

In the known apparatuses, the output 1s limited by the
maximum speed at which the individual mechanical com-
ponents can be operated without any deteriorating effect on
reliability. Attention must here be paid to the fact that the
positioning accuracy decreases at an increasing speed. In
case of failure of a straw attaching apparatus, e.g. 1n the case
of a crack 1n the straw stripe, the whole system must be
stopped, or there will be faulty products.

SUMMARY OF THE INVENTION

It 1s the object of the present invention to provide a straw
attaching apparatus and a corresponding method the
throughput of which 1s mncreased without any deteriorating
ciiect on reliability.

According to the 1invention the straw attaching apparatus
comprises a second supply means for supplying a second
straw stripe to the beverage-filled sheet bags, the second
supply means comprising a second cutting means for sev-
ering the second straw stripe between two respective straws,
and a second pressing means for respectively pressing a
straw to a beverage-lilled sheet bag. Furthermore, the straw
attaching apparatus of the invention comprises a control unit
which matches the speeds and operational sequences of the
transportation means for the beverage-filled sheet bags and
of the first and second supply means for supplying the straw
stripes 1 such a manner that straws are attached by the first
supply means to the first, third, fifth sheet bag supplied and
by the second supply means to the second, fourth, sixth . .
. sheet bag supplied. Thus the beverage-filled sheet bags are
alternately provided with straws.

The second supply means which 1s mechanically inde-
pendent of the first supply means supplies a separate straw
stripe to the transportation path of the beverage-filled sheet
bags. This can e.g. be performed by a system of deflection
rolls and guide rollers. This straw stripe 1s severed by a
cutting means, for instance by a knife, shortly before the
point of attachment. Instead of the knife, however, it 1s also
possible to use other cutting means, such as water-jet or laser
cutters. The control unit controls the speed of the straw stripe
in such a manner that every second beverage-filled sheet bag
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1s provided by the second pressing device with a straw,
whilst every first beverage-filled sheet bag 1s provided by the
first supply means with a straw. Throughput can thereby be
increased significantly without the need for increasing the
speed of the individual mechanical components of the straw
supply means. It 1s only the speed of the transportation
means for supplying the beverage-iilled sheet bags that must
be increased, which 1s however no critical aspect. Due to the
fact that the individual supply means are independently fed
with a respective straw stripe, 1t 1s ensured that the load on
the individual straw stripe 1s not excessively increased;
otherwise, the risk of tearing or damage would be 1ncreased.
In case of failure of one of the supply means the straw
attaching operation can nevertheless be continued provided
that a decrease 1 throughput 1s accepted.

In a further advantageous development, a third supply
means 1s provided for supplying a third straw stripe to the
beverage-filled sheet bags, the third supply means compris-
ing a third cutting means for severing the third straw stripe,
and a third pressing means. A third supply means can be used
for further 1increasing the throughput in that each individual
onc of the three supply means only provides every third
sheet bag with a straw.

However, a third supply means can be advantageously
used 1n such a manner that it will only become operative
when the first or second supply means fails. A uniform
throughput of sheet bags 1s thereby ensured.

The third supply means can be activated as soon as the
first or second supply means fails. Advantageously, there 1s
provided a means for checking the function of the first and
second supply means, the means supplying a signal to the
control unit whenever a beverage-filled sheet bag has passed
through the first two supply means without having been
provided with a straw. The control unit will then give a
command to the third supply means so that this means will
provide the corresponding sheet bag with a straw at the right
fime. Such sensors can, e€.g., be optical elements which
measure the reflection of the beverage-filled sheet bag. Other
designs are, however, not ruled out 1n practice.

According to a particularly simple design, the pressing
means of the supply means are fingers that are pivotable
about an axis and press the respective straws with their
axially remote end onto the beverage-filled bags. The straw
stripes can respectively be supplied via a roller of their own
to the respective pressing means. The straws can be attached
as uniformly as possible to the sheet bags 1n cases where at
least two pressing means are provided per supply means, the
pressing means engaging the straws at different heights.

The straw stripes may be stripes to which the straws are
attached 1ndividually, but for hygienic reasons preference 1s
ogrven to straws inserted 1n protective covers.

To feed the straw stripes safely to the beverage-filled
bags, the supply means can comprise clamp means which
run along with the respective straw and have clamps which
se1ze the straws. These clamps are activated by the control
unit to release the straws when they are pressed by the
pressing means onto the beverage-filled sheet bags. Such
clamp means can be continuous endless belts with corre-
sponding clamps which are released by a mechanism.
Likewise, a rail guide for corresponding clamps 1s possible
and a release means with the help of electrical signals.

Adhesion of the straws to the beverage-filled sheet bags 1s
normally achieved with the help of an adhesive. Such an
adhesive can be applied to the beverage-filled sheet bags 1n
advance, so that the straws must only be pressed against this
adhesive. Advantageously, however, the straws are already
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provided with corresponding points of adhesion and are
supplied to the respective supply means with a cover tape
which covers the adhesion points. Each supply means will
then comprise a tape withdrawal means which removes the
respective cover tape from the respective straw before the
tape 1s severed by the respective cutting device. It 1s thereby
ensured that the adhesion points are exposed just shortly
before the gluing action.

When the straws are supplied to the beverage-filled sheet
bags by a roller from which they are removed with the help
of the pressing means, it 1s advantageous when this roller
comprises means for guiding the individual straws. Such
means may ¢.2. be recesses on the circumference of this
roller, the recesses being adapted to the exterior profile of the
straws or the straws inside the protective covers. Such a
roller ensures a precise transportation of the straws. A further
improvement 1S possible when devices are provided for
holding the straws 1n the corresponding means of the roller.
In such a case the roller may be surrounded 1n an area of its
circumference by a further guide means 1n the manner of a
railing, so that the straws cannot leave the means for guiding
the individual straws on the roller. In a simple design the
roller, however, may have suction means which retain the
straws.

The straws can be combined 1nto a straw stripe with the
help of a transportation tape. In the case of straws which are
positioned 1n a protective cover, the corresponding protec-
five covers may be designed such that they are connected at
the edges to a respectively adjacent protective cover for a
straw, whereby a stripe 1s formed. It 1s here particularly
advantageous when this stripe 1s reinforced by the cover tape
for the adhesion points, so that the tape acts as a carrier tape.

BRIEF DESCRIPTION OF THE DRAWINGS

A special embodiment of a straw attaching apparatus of
the mvention shall now be explained with reference to the
attached figures, of which:

FIG. 1 1s a strongly schematized general view showing
how the individual components of an 1nventive straw attach-
Ing apparatus are arranged;

FIG. 2 1s a perspective view showing an individual
feeding device of a straw attaching apparatus of the 1nven-
tion;

FIG. 3 1s a schematized top view on the portion shown in
FIG. 2; and

FIG. 4 shows a section of a straw stripe 1n viewing,
direction 1 of FIG. 2.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

FIG. 1 shows the basic structure of an inventive straw
attaching apparatus 1n an exemplary manner. Sheet bags 2
are positioned on the transportation belt 10 which moves 1n
the direction of the arrow. A sensor 38, for instance a light
barrier or another optical or acoustic (ultrasonic) element,
serves to sense the incoming sheet bags 2. Reference numer-
als 32 and 34 designate supply means for straw stripes,
which m detail are shown 1in FIGS. 2 and 3 and will be
explained later. Reference numeral 42 designates a function
checking device which 1n this example 1s an optical sensor
which checks whether a straw 1s attached to a sheet bag
transported past the sensor. Downstream of said device 42,
there 1s provided a third supply means 36 which has the
same structure as the first and second supply means. Both
the detecting sensor 38 and the optical sensor for function
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checking 42 are connected via signal lines 38a and 424,
respectively, to a control unit 30. A further signal line 104
connects the control unit 30 to the drive 40 for the trans-
portation belt 10. The control unit 30 comprises, for
Instance, a mIiCroprocessor or a process computer, while the
drive 40 may be an electric motor which 1s activated by the
process computer 30 via signal line 10a. The process com-
puter communicates with the first, second and third supply
means via signal lines 32a, 34a, and 36a and controls the
drives of the mechanical components contained therein,

which will be explained 1n more detail with reference to
FIGS. 2 and 3.

FIG. 2 15 a perspective view showing the pressing portion
of the second supply means 34. FIG. 3 shows the same
portion 1n a schematized top view to 1llustrate the path taken
by the individual straws 4. Identical elements as in FIG. 1
are designated by indentical reference numerals. The struc-
ture of the first and third supply means 32, 36 is the same,
except that the respectively other beverage sheet bags 2a are
optionally provided with straws 4.

In the 1llustrated embodiment the straw stripe 6 consists of
straws 4 which are encased in a protective cover 26. This
protective cover also comprises sealed seams 28 which
separate the mndividual straws from one another. The upper
edge and the lower edge of the protective cover stripe are
cach sealed, so that an 1ndividual straw 1s fully sealed from
all sides. The straws 4 are oriented in a direction perpen-
dicular to the direction of transportation of the straw stripe
6. A cover tape 8, which 1s shown 1n broken line 1n FIG. 2,
1s located on the straw stripe. In the perspective view of FIG.
2, this cover tape covers 1nvisible adhesion points on the
straw stripe. A section of the back side of a straw stripe,
which has positioned thereon the cover tape 8, 1s shown 1n
FIG. 4. The adhesion points 29 are located between protec-
tive cover 26 and cover tape 8 1n the area of the straws 4.

Reference numeral 22 designates various deflection rolls
for the straw stripe 26 including the cover tape 8. Reference
numeral 20 designates deflection rolls for the cover tape
after 1t has been removed from the straw stripe 26. Reference
numeral 12 designates a roller having recesses 24 in the
manner of a star-shaped wheel which serve as a guide for the
straws 4 1n the protective cover 26. There may e.g. be
provided a suction mechanism which keeps the straws in
their position. A knife 14 which 1s radially movable relative
to the star-shaped wheel 1s provided as a cutting device. In
the 1llustrated embodiment, the pressing device 1s formed by
a finger 16 which 1s pivotably supported about an axis 19. A
pivotal movement of the finger 16, the roller 12, the knife 14
and a pivotal movement of the deflection rolls 20, 22 are
ciiected by the control unit 30 via signal lines and drives,
which are not shown. The roller 12 with the recesses 24 may
just as well have a larger height than 1n FIG. 2, so that the
straws 4 1n the protective cover fully rest 1n the recesses 24.
In such a case corresponding recesses are formed on the
circumference of the roller for the pressing means 16.

FIG. 2 specifically shows the second supply means 34.
Sheet bag 2a has already been provided by the first supply
means (not shown) with a straw 4 while sheet bag 2b in the
second 1llustrated supply means 1s provided with a straw, in
accordance with arrow 50. The sheet bags which are posi-
tioned 1n a row on the transportation belt 10 1n front of the
sheet bag 2a and behind the sheet bag 2b are not shown for
the sake of clarity.

The beverage-filled sheet bags 2 are e.g. made of lami-
nated aluminum foil and have inserted bottom surfaces

(standing bases) which unfold when being filled, so that the
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beverage-filled sheet bags 2 become larger 1n downward
direction, thereby offering room for beverages.

The 1llustrated apparatus operates as follows:

As shown 1n FIG. 1, filled sheet bags 2 are supplied from
a 11lling and closing system of the straw attaching apparatus,
which 1s not shown in more detail. The transportation belt
conveys them to the supply means 32, 34, 36 for straws. The
beverage-filled sheet bags 2 are oriented such that the side
at which the straw 1s to be respectively attached faces the
supply means. The beverage-filled sheet bags 2 pass through
an optical sensor 38 which supplies a signal via the signal
line 38a to the process computer 30. The speed of the drive
40 of the transportation belt 10 1s known to the process
computer 30 via the signal line 104 or has been determined
by the process computer 30. The process computer 30 can
thereby determine when a sheet bag 2 passes through the
first supply means 32. This supply means 32 1s then activated
by the process computer 30 such that each first, third and
fifth sheet bag 2a 1s provided by the supply means 32 with
a straw. The process computer 30 determines on the basis of
the speed of the transportation belt 10 and the signal of the
sensor 38 when the second, fourth, sixth . . . sheet bag 2b
passes through the second supply means 34 for supplying
straws. The means will then be activated such that the
beverage-filled sheet bags which have not been provided by
the first supply means 32 with a straw will be provided with
a straw. This operation 1s carried out via signal line 34a.

Both the first supply means 32 and the second supply
means 34 have a structure as shown 1 FIG. 2 and FIG. 3,
respectively. FIGS. 2 and 3 show how the sheet bags 2 are
cuided by the transportation belt 10 past the supply means.
Whenever a sheet bag which 1s to be provided with a straw
4 passes through the supply means 32, 34, the control unit
30 supplies a signal to the drive of the finger 16 which will
then pivot about the axis 19 and press a straw onto the
corresponding beverage-filled sheet bag. The straws 4 are
supplied as follows. The straws 4 are part of a straw stripe
6 and are sealed 1n protective covers 26 which are intercon-
nected on sealed seams 28. The straw stripe 6 runs around
various detlection rolls 22 before the withdrawal tape 8 1s
removed from the adhesion points 29. This tape 1s dis-
charged by further deflection rolls 20. The straw stripe 6
without the cover tape 8 hits against the star-shaped wheel
12 and 1s deflected there. The individual protective covers of
the straws 4 come to rest 1n recesses 24. The knife 14 serves
to separate the individual protective covers from one
another. Thus, when the straws 1n the protective covers are
oripped by the finger 16, they are already 1solated. The
exposed adhesion points which were covered by the cover
tape 8 have the effect that the straws 4 in the protective
covers adhere to the beverage-filled sheet bags 2.

For the sake of clarity the figures do not show the means
which support the straws or the straw stripe 1n such a manner
that 1t cannot move upwards or downwards. Such a support
mechanism 1s ¢.g. formed by clamps which grip the straw
stripe from above and release the straws when they are
pressed by the finger 16 onto the respective beverage-iilled
bag 2. These clamps, too, are controlled by the process
computer 30 1n intermittent fashion.

After the beverage-filled sheet bags have passed through
the supply means 32 and 34, each beverage-iilled sheet bag
2 should be provided with a straw 4. However, 1n case one
or two of the supply means 32 or 34 fails, e.g. when the
straw stripe 1s torn, sheet bags which have not been provided
with a straw are detected by the optical sensor 42. This
sensor sends a corresponding signal via the signal line 42a
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to the process computer 30. The computer supplies a cor-
responding signal to the third supply means 36 via the signal
line 364 so that at the right time the means attaches a straw
to the beverage-filled sheet bag which 1s devoid of any
straws. This third supply means 36 functions in the same
manner as described above for the first and second supply
means 32 and 34 with reference to FIGS. 2 and 3. In case one
of the first or second supply means 32, 34 1s mnoperative for
a long period of time, 1t 1s equally ensured that all of the
sheet bags 2 are provided with a straw 4.

Hence, the straw attaching apparatus of the invention
increases the throughput significantly without any decrease
in reliability. In a specific design reliability can be further
enhanced 1if there 1s provided a third supply means which 1s
used as a substitute for an inoperative first or second supply
means.

We claim:

1. A straw attaching apparatus for attaching straws to
beverage-filled sheet bags, comprising in combination a
transportation means for transporting the beverage-filled
sheet bags along a transportation path, a first supply means
for supplying a first straw stripe to the beverage-filled sheet
bags, said first supply means including a first cutting means
for severing said first straw stripe between two respective
straws, a first pressing means for respectively pressing a
straw onto a beverage-filled sheet bag, a second supply
means (34) for supplying a second straw stripe (6) to the
beverage-filled sheet bags (2), said second supply means
comprising a second cutting means (14) for severing said
second straw stripe (6) between two respective straws (4),
and a second pressing means (16,19) for respectively press-
ing a straw (4) onto a beverage-filled sheet bag (2), and a
control unit (30) which matches the speeds and operational
sequences of said first and second supply means to (32,34)
always attach straws (4) to the supplied beverage-filled sheet
bags (2a) in alternate fashion.

2. The straw attaching apparatus according to claim 1, and
a third supply means (36) for supplying a third straw stripe
(4) to the beverage-filled sheet bags (2), said third supply
means comprising a third cutting means (14) for severing the
third straw stripe (6), and a third pressing means (16,19).

3. The straw attaching apparatus according to claim 2,
wherein said third supply means (36) is used when said first
(32) or said second (34) supply means fails.

4. The straw attaching apparatus according to claim 3,
wherein said control unit (30) comprises a means (42) for
checking the function of said first (32) and said second (34)
supply means and puts into operation said third supply
means (36) in response to a signal of said function checking
means (42) when said signal is indicative of a malfunction
of said first or said second supply means.

5. The straw attaching apparatus according to claims 1 or
2, wherein said respective pressing means are each designed
as a finger (16) which 1s pivotable about an axis (19), said
fingers pressing the respective straws (4) with their axially
remote end (18) to the beverage-filled bags (2).

6. The straw attaching apparatus according to claim 1 or
2, wherein each said supply means comprises at least two
said pressing means (16,19) which engage the straws at
different heights.

7. The straw attaching apparatus according to claim 1 or
2, wherein said straw stripes (6) include protective covers
(26) for the individual straws (4), the straws (4) in said
protective covers (26) being mounted on the sheet bags (2).

8. The straw attaching apparatus according to claim 1 or
2, wherein said supply means (32, 34, 36) comprise clamp
means which run along with the respective said straw stripe
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(6) and comprise clamps which hold the straws (4), said
clamp means being activated by said control unit (30) such
that they release the straws (4) when the respective said
pressing means (16,19) presses the straw (4) against the
respective beverage-filled bags (2).

9. The straw attaching apparatus according to claim 1,
wherein each respective straw stripe (6) comprises at least
one adhesion point (29) per straw (4), said adhesion points
being protected by a cover tape (8), and that each said supply
means (32, 34, 36) comprises a tape withdrawal means (20)
which removes the respective said cover tape (8) from the
respective said straw stripe (6) before said stripe is severed
by the respective said cutting means (14).

10. The straw attaching apparatus according to claim 9,
wherein said cover tape (8) is designed as a carrier tape.

11. The straw attaching apparatus according to claim 1,
wherein each respective said straw stripe (6) 1s supplied via
a respective roller (12) to the respective said pressing means
(16,19).

12. The straw attaching apparatus according to claim 11
wherein each respective cutting means (14) comprises a
radially movable knife relative to the respective said roller
(12), the blade of said knife cutting from the outside through
the respective straw stripe (6) running around said roller

(12).
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13. The straw attaching apparatus according to claim 11,
wherein said rollers (12) comprise means (24) for guiding
the individual straws (4).

14. The straw attaching apparatus according to claim 13,
wherein said means (24) for guiding the individual straws
(4) include recesses on the circumference of the respective
said roller for receiving a respective straw (4).

15. The straw attaching apparatus according to claim 13
or 14, wherein said means for guiding the 1individual straws
(4) are each equipped with a suction mechanism.

16. A method of attaching straws to beverage-filled sheet
bags, comprising the steps of transporting the beverage-
filled sheet bags along a transportation path, providing each
beverage-filled sheet bag with a straw, said beverage-filled
sheet bags on their transportation path being alternately
provided by a first supply means and a second supply means
with a straw.

17. The method according to claim 16, and the further step
of, following each first and second supply means, it 1s
detected with the help of a sensor whether the sheet bags
have been provided with a straw, and 1n a negative case, later
providing the sheet bags with a straw by a third supply
means.
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